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Rev. D

’ Revision Page (1 of 2}

Revision _ Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 1/14/05

A i.6 Added Step. “Protect the bellows during all stages of production.” 1706 2/28/05
DR No. HGQ-0500.

4.3 Modified Step. Moved to after electrical Inspection per Production request.
LQXCOL. New Step 6.7.

4.4 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO01. New Step 6.8.

438 Modified Step. Changed to “At the Non-JP End, measure and record the
length of the conductor (in mm) from the “flat’ of the magnet dome to the end
of the cenductor and record in the box provided below. New Step 4.5.

(+/- 10mm)” LQXCOI.

5.3 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO0). New Step 6.9.

54 Modified Step. Moved to after clectrical Inspection per Production request.
LOXCO1. New Step 6.10.

5.7 Modified Step. Changed to “At the [P End, measure and record the length of
the conductor (in mm) from the “flat” of the magnet dome to the end of the
conductor and record in the box provided below. (+/- 10mm)” New step 5.5.
LQXC01.

6.8 Added Step. “Label the Leads “A” and “B" as per Figure 6.8-A below.”

7.2 Modified Step. Added “...and the Fixed End Flange (ME-390020)..." per
LQXCOI1.

741 Modified Step. Changed to “Tnstall Cold Mass Collar (ME-390202) and
secure using Bolt (MA-3931 911, and Plain Washers (MA-393060), and Lock

} Washers (MA-393061) per Q3 Shipping Restraint Assembly (ME-390250}."

7.5.1 Modified Step. Changed to “Install Cold Mass Collar (ME-390202) and
secure using Bolt (MA-393191), and Plain Washers (MA-393060). and Lock
Washers (MA-393061) per Q3 Shipping Restraint Assembly (ME-390250).”

7.9 Modified Step. Changed to “Install the Vinyl Flange Covers (MA-390491),
(MA-350492), (MA-390493}, (MA-390494), & the Alignment Fiducial
Covers (MA-390495)."

7.10 Modified Step. Changed to “Are Accelerometers (Shock Recorders) available
for installation? T3 Yes - Install Accelerometers as per Responsible Authority
and Figure 8.10-A. below. INo - Accelerometers are NOT available for
instaliation.” DR Ne. HGQ-0512.

7.11 Modificd Step. Added Note “Example: If Serial No. at bottom of Traveler
is: LQXCO02 Stencil Serial No. should be:HCLQXC_001-FL000002"

7.12 Modified Step. Added Note “Example: If Serial No. at bottom of Traveler
is: LQXC02 Stencil Serial No. should be: HCLQXC_001-FL000002"

93 Modified Step. Changed MA-393384 to MA-393386, per production request.

B 33 Added Step. “Perform a Leak Check of the Q3 Cryostat Assembly.” Per 1737 5/25/05

production request.

43 Modified Step. Added Note. “Protect the Bellows during all stages of
production.”

6.2 Modified Step. Medified Electrical Table. Removed “Voltage Tap Serial
Numbers™.

7.2 Modified Step. Added Note. “Protect the Bellows during all stages of
production.”

7.8 Medified Step. Added Note. “Protect the Bellows during all stages of
production.”

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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Specification # 5520-TR-333731

November 10, 2005

LHC Q3 LQXC Shipping Traveler

Fage 3 of 42

Rev. D
% Revision Page (2 of 2)
Revision  Step No. Revision Description TRR No. Date
C 33 Removed Step. “‘Perform a Leak Check of the Q3 Cryostat Assembly.” 1764 8/4/05
Performed at the end of Cryostat Final Assembly (333730),
6.0 Moved Step. Moved Electrical Inspection to after Purge of Magnet per
production request.
93 Modified Step. Changed to “Acquire and install the following parts.” Per
production reguest.
D 4.0 Modified Steps. Added Step Numbers and instructions to each individual 1791 11/10/05
signoff,
52 Modificd Step. Added Crew Chief signoff.

LHC Serial No.: LOXC08-0

Notes:
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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub
traveler binder to production.

1.0 General Notes

1.1

1.2

1.4

1.5

1.6

All steps that require a sign-off shall include the Technician/Technician(s)s first initial and full last
name.

No erasures or white out will be permitted to any documentation. All incorrectly entered data shall
be corrected by placing a single line through the error, initial and date the error before adding the
correct data.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

Personnel shall perform all (asks in accordance with current applicable ES&H guidelines and those
specified within the step.

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being
serviced or assembled.

Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation 1o this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler, Verify that the Parts Kit
recgtyed is comp}ele
Process Engmccrl@nee Date’
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOQXC08-0

Notes:
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TD/Engineering & Fabrication

Maenet Electrical Preparation
Does magnet require a purge of compressed dry nitrogen (N2¥?

3  YES, PURGE REQUIRED, Proceed to Step 3.2

3.0

31

7 NO, PURGE NOT REQUIRED, Proceed to Step 4.0

4 //L (4 - APR -9
Date

Resgﬁ)mlblc A t)[’{l.yiphymum
3.2 If YES box was checkud in Step 3.1, perform a required purge for a minimum of 2.5 days
(3 days maximum) at a flow rate of 5 CFH of N2
| : Purge Flow N
Purge Time | Purge Date
5 £ Rate
) Start | 08O 4-10-06 S
LFinish \ 200 4-12.-0b PR
417 -0

D i

Te/‘ ician(s)

LHC Serial No.: LOXCO08-0

)
Notes:

LHC Q3 LQXC Shipping Traveler
Page 5 of 42




TD/Enginecring & Fabrication

At the IP End, jumper the two 5Ka leads to

the 5Ka Busses and record below.

5V

} 4.0 Final Electrical Inspection
4.1
“A” Lead
8u S— ~1 8Ka
“B” Lead
8L : 1 8Ka

Q3 Non-IP End (Non-Lead End)

5L

Lead Configuration

5Ka

5Ka

Specification # 5520-TR-333731
November 10, 2005
Rev. D

gether. Al the Non-IP End, measure the resistance of

“B” Lead
T |
o
<

Q3 IP End (Lead End)
Lead Configuration

$[ vanawa
7| scenmRe 43008

Resistance

Full Seale 20mV 200mv_2v
 —— —— ]

Vohage

!A©

Test Temp
Cuwrrent Comp

Vio

Lo

Figure 4.1-A

“A" Lead gKa 8Ka
— {Left side)
"B” Lead B8Ka 03 5Ka
5Ka 5Ka
i {Right side)
o o 5Ka o
0 G Non-IP End iP End

Q3 Non-IP End

Lead

Resistance

5Ka Leads
(Jumpered at IP End)

2. X6

O

Techniciﬁn(s)

LHC Q3 LQXC Shipping Traveler

<

Page 6 of 42

LHC Serial No.: LOXC08-0
Notes:
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TD/Engineering & Fabrication

Perform an electrical inspection on each of the Individ
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure

i Mass.
(ES-292306).

To measure the Resistance of a Q3 Cold Mass:

LENO AN

10.

12.

“A” Lead
8U 8Ka
}  “B”Lead
8L |}— 8Ka

Q3 Non-IP End (Non-Lead End)

5U

5L

Lead Configuration

Use Valhalla Scientific 43008 digital micro-ohmmeter.
Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.
Connect Iy, to “A” Lead as shown in figure 4.2-A,
Connect I g to “B” Lead as shown in figure 4.2-A.
Turn test current on.
Connect Vi and Vi to voltage taps as shown in resistance table.
To measure Total with leads, connect Viito “A” Lead and V oto “B” Lead.
At the IP End, jumper the 8Ka leads as shown in Figure 4.2-A.
Read resistance and record in traveler.

Specification # 5520-TR-333731

November 10, 2005
Rev. D

ual Quadrants and the Cold

BKa

5Ka

5Ka

“B” Lead
I
-
8L b

- ___;;IsKa

VALHALLA
SCIENTIFIC 43008

Resistance

fA©

Tast Tamp
Full Scals 20mV 200my_zv  Current Comp
Yotags [T 11 [

Wi ;O "

- j S “B” Lead 8Ka

Yo

Q G
[T

“A” Lead gkg

Q3 IP End (Lead End)
Lead Configuration

LHC Q3 LQXC Shipping Traveler

Non-IP End

Figure 4.2-A

Page 7 of 42

8Ka
{Left side)
5Ka
=E|ght side)
5Ka 8Ka
IP End

LHC Serial No.: LOXC08-0
Notes:



TD/Engineering & Fabrication

42 Measure the Resistance of the Q3 Cold Mass.

Specification # 5520-TR-333731
November 10, 2005
Rev. D

. Nominal 3.35 to 3.45 O
(Q3) Resistance
Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 al
Vio |VTclIQ3 |EE1213 ct ?) é/) Q
Vi |VTclQ3 |EE1213 ct .
Vio |VTHbIQ3 |EE1313 |  bi DAL Q
Vu |VTalQ3 |EE1113 al :
Vio |VIb1Q3 |EE1313 b1 &.5¢ o
Total Resistance with Leads
Nominal 6.75 to 6.85 O
Vu "A" Power Lead
Vio “B" Power Lead . ?é Ql
, 7
/. ’4_//,}%4/ ‘ %/ 2008
Techfician(€s = Dfte -
4.3 Measure the resistance of Redundant Voliage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 o,
I /
Vio VTc2Q3 EE1223 c2 3’ ,7[) Q
Vi VTe2(23 EE1223 c2
Vio VTH2Q3 EE1323 b2 e S o
9k

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXCO0Og-0
Notes:
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TD/Engincering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev. D
To measure Ls and Q of a Q3 Cold Mass:

" 1. Use Agilent 4263B LCR Meter.

2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

3. Recall program #1. To do this, push recall (Re!), then push #1, then push Enter.

4. Push Auto/Hold button to release hold.

5. Verify that the frequency displayed in the upper tight corner of the display screen is 1000 Hz and the level

recorded in the lower right corner of the display screen is 1V or 1000 mV.

6. Connect Hy, to “A” power lead as shown in figure 4.4-B

7. Connect L, to “B” power lead as shown in figure 4.4-B.

8. Connect Hyrand Ly buttons to voitage taps as shown below.

9. Read Ls and Q from display and record in table.

I “B” Lead
su |pF— ] 8Ka
“A” Lead I
oL |———— ] ka
Q3 Non-IP End {Non-Lead End) l Q3 IP End (Lead End)
) Lead Configuration | Lead Configuration
“A” Lead BKa 8Ka
agene B8 N e — (Left side) —
frme & mor i O FEE “B” Lead B8Ka 03
8. 00 00 HEE sKa
Ty cot Hpge At | [T

©$908¢ I 10 = (Right side) —

5Ka BKa

Non-IP End IP End
Figure 4.4-B
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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TD/Enginecring & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev. D
‘} 44 Measure the Inductance (Ls) of the Q3 Cold Mass.
(03) Inductance Nominal 15 to 16 mH
PP Ra— CERN KEK Total Inductance
Hpor |VTalQ3 |EE1113 at
Leor |VTc1Q3 |EE1213 ct = mH
Heor [VTc1Q3 |EE1213 ct
Leor |VTbIQ3 |EE1313 b1 /S AS mH
Nominal 30 to 32 mH
Total Inductance
Hpo'r VTalQ3 EE1113 al o .
Leor |VTbiQ3 |EE1313 | _ bf 4 0,54 4
'féchn‘iETan‘(s-)/ & Date
4.5 Measure the Q-Factor (Q) of the Q3 Cold Mass.
} (Q3) Q-Factor Nominal 1.0 to 1.2
Total
Connect| Fermi CERN KEK Q
HPOT VT31Q3 EE1113 al
Leor [VTclQ3 |EE1213 o1 /. /
HPOT VTclQ3 EE1213 cl / P
Leor |VI1Q3 |EE1313 | bt [/
Nominal 1.0 to 1.2
Total Inductance
Hpor {VTalQ3 |EE1113 al L
Lpor {VIb1Q3 [EE1313 b1 /, /
. //4/% 7T
chhnician(g),/ Date
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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TIXEngineering & Fabrication

To measure the resistance of a Thermometer (RTD):

} 1. Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yellow) to Input Hi

U- (Red) to Sense LO

- (Green) to Input LO
Push biue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ
Read resistance in ohms and record in traveler.

PN

@ ~Noa

Specification # 5520-TR-333731

November 10, 2005
Rev. D

(meaning a 4 wire resistance measurement).

Hewlett
Packard HP3457A

e v I e I e |
[ i f e e |

- o o 30 s e |
Line 1 13 e Y e Y s e [ e e [ s

O0ocome 1::::1?__

e f e e f
o f e e I
[ e e =
s s e

SENSE

NPUT

mQ

2|

/ \

OHMF Button Blue (function} Button

U+ Black |
I+ Yeliow : (R
U- Red -.--m———-ﬁ___w

|- Gregn f—————"""

Thermometer
{ATD)

Sy

To measure the resistance of a Cryogenic Warm-u
1. Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push OHMF button.

Noekwn

/

£
_,,..-—-——/

Heater

:

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).

Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A

ot o [ s
s [ ot J |
o e o [
e [ e [ s e

awn
Line 1 3 ) o

s [ e e O e
e [ s [ s J§ s
[ e e et

5:57

SENSE INPUT

I e (v 3 |
, T

- P

foe
\o

/ \

OHMF Button Blue {function) Button

LHC Q3 LQXC Shipping Traveler

Page 11 of 42

Warmup
Heater

LHC Serial No.: LOXC08-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev. D

4.6 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR Resistance
(Expedition) for RTD’s.

Q3 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+ 5°): 1 / ‘

Component Fermi CERN Range Resistance

Q3 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 |+)

Q8 Cryogenic (warm-up) Heater (LE} -
wire at bottom (CERN #1 1-)

Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 [+)

Q3 Cryogenic (warm-up) Heater {Non-LE) -

Wl1a(Q3 | EH8313+

1610 18.5 Q2 /7 L

W2a(Q3 | EH8313-
a() Q

W1bQ3 | EH8323+

1610 18.5 Q2 /77, 3+

W2bQ3 | EH8323-

wire at bottom (CERN #2 |-) (9]
Note(s):
Record the appropriate RTD Serial Numbers and Mfr. Resistance
in the table below.
RTD Serial No. Fermi | CERN | MeasuredQ | M- Resistance
{Expedition)
. B X
Q3 RTD, primary: TaQ3 | TT8313 é K4 ( ;7 =5 Q 6.5/
Q3 RTD, redundant: ThQ3 | TT8323 45 50 63,48
L — % NS 1774
TecKnician(s ) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731

November 10, 2005

Rev. D
4.7 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
} Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 |YT1113+| HA1 o
Circuit A | 28to 32 Q2 29 7({
H2aQ3 | YT1113- HA2 ’ Q
H1bQ3 | YT1123+| HB1 p
CircuitB | 28t1032Q | 7 [/
H2bQ3 | YT1123- HB2 Q
£ Yoy 4
Date
}
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev. D
4.8 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below, Record Initial resistance of Corrector Element and record
_’ below.
Corrector Bus L ds

T ittty o o 6 e 4] BT T g ST o T

B3B B6A B6B
BaB AA AMB
A2B AA A

Corrector | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ l Lo Resistance
A2A EE8223 N
MQSX
MQSX MQSX EE8223 A2B A2A A2B 1 68
A2A A2B 1 13
V3A EES8113 ol
MCBXV
MCBXV EE8113 V3B V3A vaB oY)}
V3A V3B 1753
H3A EE8123 .
i MCBXH
MCBXH EEB123 H3B H3A H3B 21 A
H3A H3B Eo) I 4
}| mcBxa 21 33
B6A EE8613 ]
: MCTX
MCTX EE8613 B6B B6A B6B 17.4)
B6A B86B A 1A 3
B3A EE8313 i
L MCSsX
MCSX EE8313 B3B B3A B3B 27,75
B3A B3B8 PR T Ve
A4A EE8423 J
- MCOSX
MCOSX | EE8423 A4B AdA | A4B Al
AdA A4B // 4+
B4A EEB413 dl
- MCOX
MCSOX MCOX EE8413 B4B B4A | B4B ‘&L 9%
B4A B4B i;). qY
, A3A EE8323 .
- , MCSSX
MCSSX EE8323 A3B A3A A3B 244
A3A A3B Vo4
Pt -“_,.5—"," _?1//;///
} Techmuan(()/bc:’ > Date
LHC Q3 LQXC Shipping Traveler LHC Scrial No.: LOXCO08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev. D
4.9 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Table 4.9
Module|Pin Fermi CERN KEK Description Done
M2 1 VTaiQi EE1111 at |Q1 Lead Voltage Tap "a" , primary /:
M2 2 VTa2(CH EE1121 a? Q1 Lead Voltage Tap "a", redundant e
M2 3 VTctQ1 EE1211 ¢l |Q1 Center Voltage Tap "¢*, primary //
M2 4 VT2t EE1221 c2 |Q1t Center Voltage Tap "¢", redundant 7
M2 5 VTb1QH EE1311 b1 Q1 Lead Voltage Tap "b", primary /
M3 1 VTeciQ2a | EE1212 Q2a Center Voltage Tap "c", primary ,./
M3 3 VTa2Q2a | EE1122 QP2a lead Voltage Tap "a", redundant e )
M3 4 VTaiQ2a | EEf1112 Q2a Lead Voltage Tap "a", primary —
M3 | 5| VTb2Q1 | EE1321 b2 |Qt Lead Voitage Tap "b", redundant d
M4 1 VTc2Q2a EE1222 Q2a Cernter Voltage Tap "c", redundant ‘
M4 | 3| VTbiQea | EE1312 Q2a Lead Voltage Tap "b", primary p
M4 4 VTb2QRa | EE1322 Q2a Lead Voltage Tap "b", redundant /
M4 5 VTbhiQ2b | EE1612 Q2b lead Voitage Tap "b", primary
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "c", redundant e
M5 | 3 VTciQ2b | EE1512 Q2b Center Voltage Tap "¢", primary -~
M5 |5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant ~
M | 1 VTa1Q2b | EE1412 Q2h Lead Voltage Tap "a", primary -
M6 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant e
Corrector voltage tap Q1-H1 (skew dipole) (on
M8 | 1} VTHT EE8121 MCBX, MCBXH, A+ lead) /
Corrector voltage tap Q1-V1 (normal dipole) (on
M8 121 VIVI EEB111 MCBX, MCBXV A+ lead) e
Corrector voltage tap Q2-H2 (skew dipole) {on
M8 | 3| ViHZ EE8122 MCBX, MCBXH, A+ lead) /
Corrector voltage tap Q2-V2 (normall dipcle) (on /
M8 | 4 VIV2 EEB112 MCBX, MCBXV, A+ lead) e
Q1 Cryogenic Heater lead end - wire at top s
M10 | 1 W1aQ1 EH8311+ (CERN #1 14) -
i Q1 Cryogenic Heater lead end - wire at bottom
M0 | 2| wz2aQt | EH8311 CERN ) yd
Q1 Cryogenic Heater non-lead end - wire at top
M10 | 3| WibQt | EH8321+ (CERN 42 1) e
Q1 Cryogenic Heater non-lead end - wire at
M10 | 4 wabQ1 EH8321- bottom (CERN #2 I-) /
Q2A Cryogenic Heater lead end - wire toward
M11 1 Wi1aQaA EHE312+ cold mass end plate (CERN #1 |+)
Q2A Cryogenic Heater lead end - wire toward
M1 2 W2aQ2A EHB312- cold mass mag center (CERN #1 1-) /
- . !
Q2A Cryogenic Heater non-lead end- wire
M1 3 W1bQ2A | EHB322+ toward cold mass end plate (CERN #2 1+) —~

LLHC ()3 LQXC Shipping Traveler LHC Serial No.: LQXC08-0
Notes:
Page 15 of 42
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Specification # 5520-TR-333731
November 10, 2005

Rev. D
Table 4.9
Moduie|Pin Fermi CERN KEK Description Done
A Q2A Cryogenic Heater non-lead end- wire _/
M11 4 W2bQzA EHa322 toward cold mass mag center (CERN #2 |-}
Q2B Cryogenic Heater lead end - wire toward
M12 |1 W1aQ2B | EHB8332+ cold mass end plate (GERN #1 I+) yd
Q2B Cryogenic Heater lead end - wire toward
M1z } 2 W2aQ2B | EHB332- cold mass mag center (CERN #1 1-) /
Q2B Cryogenic Heater non-lead end- wire
Miz | 3 W1bQ2B EH8342+ toward cold mass end plate (CERN #2 |+) /
Q2B Cryogenic Heater non-lead end- wire
Mi2 | 4 W2bQ2B EH8342- toward cold mass mag center (CERN #2 |-)
Q1 Protection {Strip) Heater, ("a" circuit) (CERN
M14 | 1| H1aQ1 YT HAT yd
Mia | 3 H2aQ1 YT1111- HAD g;glﬂ?}ction (Strip) Heater, ("a" circuit) (CERN /
Q1 Protection (Strip) Heater, ("b" circuit)
Mis | 5 H1bGH YT1121+ HB1 (CERN lead #2+) /
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M15 | 2 HlaQ2a | YT1112+ (FNAL lead A+) (CERN lead #1+) '
Mi5 | 4 H2bQY1 YT1121- HB2 g;dP;c;jction (Strip) Heater, ("b" circuit) (CERN /
MG y H220%5 VT141D. Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit v
| _ ™ ' (FNAL lead A-) (CERN lead #1-) -~
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
MI6 | 3 | HIbQ2a | YT1122+ (FNAL lead B+) (CERN lead#2+) v
) Q2a Protection (Strip} Heater, 1-2 & 3-4 circuit
M16 | 5| H2bQza | YTm22 (FNAL lead B-) (CERN lead #2-) 7
: C2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M17 12| HaQ2b | YT1132 (FNAL lead A-) (CERN lead #1) /
C12b Protection (Strip) Heater, 1-4 & 2-3 circuit
MI7 | 4| HiaQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) yd
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 1 | HibQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) -~
) Q2b Protection {Strip) Heater, 1-2 & 3-4 circuit |
Mi8 | 3 | HebQ2b | YT1142 (FNAL lead B-) (CERN lead #2-) B
M20 | 1 Ta@1_i+ | TT8311 I+ Q1 RTD, primary Wire color: Yeltow ]
M20 | 2 TaQ1_I- TT8311 I- Q1 RTD, primary Wire color: Green
M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire cclor: Black ~
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red /
M20 | 5 TbQ1_i+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow -,
M20 | 6 TbQ1_I- 178321 I- Q1 RTD, redundant: Wire color: Green /
M20 | 11 ToQ1_V+ : TT8321 U+ Q1 RTD, redundant: Wire color: Black ~ ,
M20 |10 ThQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red /
M20 | 9 TaQa_l+ | TT8312 I+ Q2a RTD, primary Wire color: Yellow / )
M20 | 8 TaQ2a_I- | TT83121- Q2a RTD, primary Wire color: Green /
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXCO08-0
Notes:
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Table 4.9

Module| Pin Fermi CERN KEK Description Done
M20 | 7 TaQ2a_V+| TT8312 U+ (Q2a RTD, primary Wire color: Black //
M20 [12]| TaQea_v-| TT8312U- Qza RTD, primary Wire cofor: Red ~
M20 [13| TbQoa I+ | TT8322 I+ Q2a RTD, redundant: Wire color: Yellow 7~
M20 | 14 TbQ2a |- TT78322 }- Q2a RTD, redundant: Wire color: Green /
M20 | 15 TbQ2a_V+| TT8322 U+ Q2a RTD, redundant: Wire color: Black /
M20 | 16 TbQ2a_V- | TT8322 U- Q2a RTD, redundant: Wire coior: Red /
M21 1 TaQ2b_i+ | TT8332 I+ Q2b RTD, primary Wire color: Yellow /
M21 2 TaQ2b_{- | TT8332 I- Q2b RTD, primary Wire color: Green )//
M21 | 3 TaQ2b_V+| TT8332 U+ Q2b RTD, primary Wire color: Black 7

- M21 4 TaQeb_V- | TT8332 U- Q2b RTD, primary Wire color: Red /
M21 | § ToQ2b_l+ | TT8342 I+ Q2b RTD, redundant: Wire cofor: Yeltow /
M21 6 TbhQ2b_I- TT8342 |- Q2b RTD, redundant: Wire color: Green — ]
M21 111 TbQ2b_V+{ TT8342 U+ G2b RTD, redundant: Wire color: Black ~ B
M21 110 TbQ2b_ V- | TT8342 U- Q2b RTD, redundant: Wire color: Red ~

’~7 -7
S, e AP 4
Teéhnicidnis™ " g Date

LHC Q3 LQXC Shipping Traveler

Responsibl%ﬂ*{or{nylphysicist

Page 17 of 42
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Date
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410  Does Magnet require Hipotential Testing?

St YES, HIPOT REQUIRED, Proceed to Step 4.12.
Maximum Voltage: |- 5@ kV

[J NO, HIPOT NOT REQUIRED, Proceed to Step 7.0.

ﬂ/ //w (4 - APR - da€

/Resp(fmblc Autﬁérﬁyﬂ’hyslc;st Date

-4.11 Hipot according to table below. Hipot lo value recorded in Step 4.10. Maximum leakage is 3uA.

@ Have Crew }hlef

venfy setup and sign below before continumg

{)few Chlef Date
}
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
_All Strip Magnet Coils, Corrector Coils, Yoke, . i)
Heaters RTD's and Warm-up Heaters Nothing - U?/h

Hipot Coil to Heaters and Ground

High Potential Grounded Floating Leakage
All Magnet Corrector Coils, Strip Heaters, Yoke, Nothin .
Coils RTD's and Warm-up Heaters 9 64é F\/4'
oy -
K s e - A “ -
Clls, o s BT
Technician(s) * Daté ~
. ) -)06
/j/w/@_,, |- AR - Yo
Responsnble Alﬁmnty/Physwlst Date
LHC Q3 LQXC Shipping Traveler L.HC Serial No.: LOXCO08-0

Notes:
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4.12 At the Non-IP End, insulate the two 8Ka Bus Leads and the two 5Ka Bus Leads using approved
methods.

Note(s):
These leads must be insulated using approved methods (refer to ME-
369900), first as an individual lead, then insulated as pairs to prevent
‘shorting’ to the other leads

Techmctan( sl) Date

4.13 Label the Leads “A” and “B” as per Figure 4.13-A below.

“B” Lead

“A” Lead
8uU =1 8Ka 5U

5Ka

|
|
I
I st
|
|
i

8L f':ﬁ‘ 1 8Ka

Q3 Non-IP End (Non-Lead End)

Q3 P End (Lead End)
Lead Configuration

Lead Configuration

Figure 4.13-A
O Fuc | < L{/ﬁu

Technician(!s) @) Datl:

4.14 At the Non-IP End, insulate the magnet leads using 327 Black Shrink Tubing (MA-318797}.
Ensure that the entire length of magnet leads are covered before heat blymkmo

C;’ EEUNNE T !q OC

Tec,hmuan(l,) &5 Date

4.15 At the IP End, insulate the two 8Ka Bus Leads and the two 5Ka Bus Leads using approved
methods.

Note(s):
These leads must be insulated using approved methods {refer to ME-

369900), first as an individual lead, then insulated as pairs to prevent
‘shorting’ to the other leads

& T 4 /o

Techniciands) (j] Date

4,16 At the IP End, insulate the magnet leads using 3" Black Shrink Tubing (MA-318797). Ensure that
the entire length of magnet leads are covered before heat shrmkmg

Technician(f) N Dalc
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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) 5.0 Magnet End Preparation (Non IP End)
H

5.1 Separate, identify, and Jabel the Non-IP Magnct End Corrector leads as per
(ME-3699010) (sheet 4 of 5)) and figure 5.2-A below (Next Step).
O T . /1ol
Technician s) ’ Date
52

HIB  A2A  aop A3A

 (View Looking fro

| mDFmetoos)
i

“A” Lead

“B” Lead

Q3 Non-IP End (Non-Lead End)

Lead Configuration
/e
Date

Figure 5.2-A
LHC Serial No .- LOXC08-0

Notes:
Page 20 of 42

A
(p : NN (o
Technicia (s} <

LR

LHC Q3 LQXC Shipping Traveler
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Rev. D

5.3 At the Non-IP End, move leads back and forth to ensure that the leads have sufficient travel for
thermat expansion. Leads should have travel shown in figure below. From inside the bellows,
measure from the outer edge of the Bellows to Tube adapter ring inward toward the magnet center.

Note(s):
Protect the Bellows during all stages of production.

Tube Vessel
Ring
Spider

Assembly B
s Correction.
I - Coils

76.5mm | E f—
1 12" Play from spider ->|' *—
assembly toward I 1
bellows tube i H
———q'» }1— 14” Play from spider
"y assembly toward

| } corrector
Non-IP End of Q3
" Figure 5.3-A

/‘ .
_ .j”
o

S5 o

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0
Notes:
Page 21 of 42
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5.4 At the Non-IP End, ensure the conductor and Spider assembly are in the "set” position (76.5mm)
before taking measurement for step 5.5.
T - Correction
| J T - ‘Coils
76.5mm *I
(to spider) |
Non-IP End of Q3
Figure 5.4-A
- f T TSy Tk
Crew[Chi'ef( { Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:

Page 22 of 42
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Rev. D
5.5 At the Non-TP End, measure and record the Jength of the conductor (in mmy}) from the ‘flat’ of the
magnet dome to the end of the conductor and record in the box provided below. (+/- 10mm)
Note(s):
The 740 mm dimension for the magnet leads includes an approximate 30 mm of
extra buffer cable for installation tolerances.
¢ I A(SOM"“l ’ <4 322.5mm —b‘
30mm (extra length 132.5mm—p <+
after splice) -9 4 P—
135mm
120mm (lead —
splice length)
2 . Correction
7777 - - ~Coils
» [ 10mm
60mm (extra iength
after splice) - - »  4-765mm
(to spider) Lo
60mm (correction | 165mm 20 ¥ 5
coil splice length) O\ ' . g
- 156
4—— 285mm —P el 1
e
< 740mm > oG Loy

Non-IP End of Q3

Figure 5

L p

Téchr{ician&s)"

5-A
& -/B3Ce

Date

Verily Step 5.3 (Spider Assembly measurement) and 5.5 (Conductor measurement) are acceptable.

4-\§ -0l

(%og\/t.. @\)\—h

Rcsponmb@ Authorlty/Physwists

LHC Q3 L.QXC Shipping Traveler

Page 23 of 4

Date

2

LHC Serial No.: LQXC08-0

Notes:
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6.0 Magnet End Preparatign (IP End)
6.1 Separate, identify, and label the IP Magnet End Corrector leads as per (ME-369900 (sheet 4 of 5))
and figure 6.2-A below {Next Step). H
Technician’(s) O Datel
6.2 Locate and identify the two 8KA Bus Leads and the two SKA Bus Leads.
@ Have Crew/Lhief verify setup and sign below before continuing. .
T -] 7-00
few Chief Date
- “B” Lead
8U | et 8Ka
Corrector Bus Leads
HZB H2A vzs g V2A
H1B H1A V1B f ViA :
et 5L 5Ka
Vaew lookmg |nto IP End
8L | 8Ka
Q3 IP End (Lead End)
Lead Configuration
Figure 6.2-A
0 o, 4 - e
Technicihn(s) < Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0

Notes:
Page 24 of 42
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6.3 At the IP End, move leads back and forth to ensure that the leads have sufficient travel for thermal
expansion. Leads should have travel shown in figure below.
Measure from the outer cdge of the End Tube Ring inward toward the magnet center.
Vacuum
Vessel
A4m
Flange » <4 152.4mm
End Tube
Correction | Spider e
Tt Assembly T *...;
_ Coil y | .. :
1 (N
I 1]
|
» 7 1 %" Play from spider
[N
[} 1 assembly toward End
| %" Play from spider—b: <J|- Tube Ring
| assembly toward [
cotrector
Figure 6.3-A
- i !
Record Travel Distance: ___ 2
/[ 7185
chhﬁ’ici&(uﬁ) [ Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:

Page 25 of 42
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6.4 At the TP End, ensure the conductor and Spider assembly are in the “set” position
(152.4mm, see fig. below.) before taking measurement for step 6.5.
- Coll T /77777 W
: . ) i e
—— 152.4mm
(to spider)
IP End of Q3
» Figure 6.4-A
5 "/;-— \%7 Z/,' /{?, C./ &
Crew Chief, = * Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:

Page 26 of 42
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6.5 At the TP End, Tmeasure and record the length of the conducior {in mm) from the ‘flat* of the
3 magnet dome to the end of the conductor and record in i

The 1540 mm dimension for the mag

net leads includes an approximate 30 mun of
extra buffer cable for installation tol

erances,

803.5mm
{to flat)

1040mm
120mm (leag
splice length)
e ! - | P [4—30mm (extra length
Correction] b 7 T after spiice)
: coi' Sanngd
B0mm (extra length
after splice)
1070mm 60mm (correction
coil splice length)

e 1190mm
H 152.4mm
(to spider)

1342.4mm

!C\O .
Vs

1540mm /Tr—:’
IP End of Q3 \Z2

Vs P e \”
Figure 6.5-A o

v T /5 <l
-Technicizin(_yf -

6.0

Verify Step 6.3 (Spider Assembly heasurement) and 6.5 (Conductor measurement) are acceptable,

Responsibl Authority/Physicists D

ate

LHC Q3 LOXC Shipping Traveier

LHC Serial No.- LOXC08-0
Notes:
Page 27 of 42
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7.0 Shipping Preparation
7.1 Install Electrical Bus Shipping Restraint Assembly (MD-390748).
Note(s):
Magnet wires must be inserted into the Shipping Restraint Assembly during
installation.
Note(s):
Shipping Restraint Assembly is to be dry fit assembled, NOT GLUED!!!
1‘.1 Joining Coupling MA-393194 (X2)
_ | ! 90° elbow (X2) (MA-393311)
I
K ] Middle Section (MC-390750)
. End Section (X2) (MC-390749)
= (insert into 90° elbow)
IP Magnet End
Side View
o H N ‘{{ I |() /M’f\
R O VEVe SV L A AL
Technicizin(s) - Date ! I
72 Install the Bellows End Sliding Flange Assembly (ME-390021) and the Fixed End Flange
(ME-390020) using Bolts on both the Non-IP and TP Magnet Ends.
Note(s):
Protect the Bellows during all stages of production.
i N ™ =
{ e T -4\ A “A //Q &
Technician(s) N Date /
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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7.3 Acquire Q1/Q3 Shipping Restraint Assemblies {ME-390250)(2 ea).

© ¢ ® o & » @

@:%jn

Q1/Q3 Shipping Restraint
End View
ME-390250

)
S ST

A~
Tc\'ﬁmudd(s) /

LHC Q3 LQXC Shipping Traveler

Page 29 of 42

Q1/0Q3 Shipping Restraint
Side View
ME-390250

///, /

7 =

4 A I,

Date

LHC Serial No.: LQXC08-0
Notes:
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74

LHC Q3 LQXC Shipping Traveler

Specification # 5520-TR-333731

November 10, 2005

Install the Shipping Restraint on the Non- IP Magnet end.

Note(s):
Installation Shipping Restraint bolts should be only finger tight until complete
assembly is installed.

7.4.1  Install Cold Mass Collar (ME-390202) and secure using Socket Head Cap Screws
(MA-393191), Plain Washers (MA-393060) and Lock Washers (MA-393061) per Q3
Shipping Restraint Assembly (ME-390250).

7.4.2  Install Upper Support Cross Bar (MD-380238)(1 ea) with Spacer Bushing

Rev. D

(MB-390577) (2 ca) using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea),

Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ea).

7.4.3  Install Lower Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing

(MB-390577) (2 ea) using Bolt (MA-393183 (2 ca), Lock Washer (MA-393136} (4 ea),

Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ea).

744  Install the Upper Bridge (ME-390240) to the Upper Support Bar using

Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat
(MA-393060) (7ea).

fasher

745  Install the Lower Bridge (ME-390241) to the Lower Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat Washer
(MA-393060) (7ea).

74.6  Secure Upper Bridge 1o Cold Mass Collar with Bolt (MA-393191) (6 ea), Lock Washer
(MA-393061} {6 ea}, and Plain Washer (MA-303060) (6 ea).

747  Secure Upper Bridge 1o Cold Mass Collar with Bolt (MA-393191) (6 ea}, Lock Washer
(MA-393061) (6 ea}. and Plain Washer (MA-393060) (6 ea).

7.4.8  Tighten all the Shipping Restraint Bolts.

NN e St

Techmcw}n(s) /’ ]

H 2 g

Date

Page 30 of 42

LHC Scrial No.: LOXCOR-0

Notes:
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7.5 Install the Shipping Restraint on the IP Magnet end.

Note(s):
Installation Shipping Restraint bolts should be only finger tight until complete
assembly is installed.

7.5.1  Install Cold Mass Collar (ME-390202) and sccure using Socket Head Cap Screws
(MA-393191), Plain Washers (MA-393060) and Lock Washers (MA- 393061) per Q3
Shipping Restraint Assembly (ME-390250,

7.5.2  Install Upper Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577} (2 ea) using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut {MA-393184)(2 ea).

7.5.3  Install Lower Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577) (2 ca) using Bolt (MA-393183 (2 ea), Lock Washer (MA-353186) (4 ca),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ca).

754 Install the Upper Bridge (ME-390240) to the Upper Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer {MA-393061) (7ea), and Flat Washer (MA-
393060) (7ea).

75.5  Install the Lower Bridge (ME-390241) to the Lower Support Bar using
Bolt (MA-393187) (7 ca), Lock Washer (MA-393061) (7ea), and Flat Washer (MA-
393060) (7ea).

75.6  Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ea), Lock Washer
{(MA-393061) (6 ca}, and Plain Washer (MA-393060) (6 cu).

7.5.7  Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ca). Lock Washer
(MA-393061) (6 ea), and Plain Washer (MA-393060) (6 ea).

758
(‘) -‘E’-A L
Tec,hmuah(s)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0

Notes:
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7.6 Install Electrical Bus Shipping Restraint Short End Cover (MD-390752} into Lower Cold Mass
Pipe to protect the Buss Wire,
o —
). e 4 e Ol
Teaﬁician(;;) © Date
7.1 Install Protective End onto PVC Bus Protector Tube.
(). Tarc- ~+ 0l Oy
Technician(sb . Date
7.8 Secure bellows with Bellow Restraint/Protective Cover (MA-390153) using Screws (MA-390180),
Note(s):
Protect the Bellows during all stages of production.
O Yo T
Technician(s)-' < Date
7.9 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), (MA-390494), & the
Alignment Fiducial Covers (MA-390495).
Py ;
(- Kz\w O <L 2l O6
Technician(s) \ N Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0

Notes:
Page 32 of 42



TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev. D

7.10 Are Accelerometers (Shock Recorders) available for installation?

Yes - Install Accelerometers as per Responsible Authority and
Figure 7.10-A below.

D No - Accelerometers are NOT available for installation.

| ML TIEEL
- }",‘? o fussary - 7 : K-

a TN

=
/i

. S ey A
- e 4
P / 1 —- }[ , - l{
i / Ipkdl =} ;
! ] X 1i¥ T x & X,
/{ w . . \\\
DHESE 0161 KNGS 1D SE ALt j E Install Accelerometers Here :l L ;;:ts.t o 51 u;;«z O BE REMOVED .

| Figure 7.10-A
L T & /> 7,/05:,

o~ Technicians) Date
\.
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0

Notes:
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. 7.11 Install Magnet Identification Labels as per Q3 Identification Labeling Layout (ME-390762).
¥

Example:

if Serial No. at bottom of Traveler is: LQXC02
Stencil Serial No. should be: HCLQXC_001-FL000002

™

KEKeFermilab -

NON-P END
CPPOS I TE SIDE VIEW

TTEN L _BE
P el
SEL WOTE M. A

TN L i 12am Ted e M5 TR i

B2 TR}

S Wh? | ﬁ?%. @i
KEKeFermilab ‘

R

o)

Q3 IDENTIFICATION LABELING LAYOUT (ME-390762)

Technician(s) Date

7.12

Verity Magnet has been properly labeled/stenciled, and serial number matches the bottom of this
traveler and as per (ME-390762).

Example:

If Serial No. at bottom of Traveler is: LQXC02

St Serial No. should be: HCLQXC_001-FL000002
Ll 7 & [Pk,

ad Pe\ls@ L Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0

Notes:
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. | 8.0 Final Inspection/Installation
Reference
Socket Cu -~
P P
Target Holder, Right
(MD-390539)
Target Holders
(MD-390211)
Target Holder, Left
(MD-390540)
g Reference
: Socket Cup
; j
8.1 Verify Target er (MD-390211) {4 ca), Target Holder. Right (MD-390539) (2 ca}. and Target
Holder, Left. 3905409 (2 ea) with Reference Socket Cup (MA-390426) (8 ea) and Protective
Covers ( ~390495) arc installed.
S 4/ DS5/C (o
ead Per%é‘ L Date
8.2 Verify that the Target Holder had been pinned using Spring Pins (MA-393048) as per
Q3 Cry{c?at: General Assembly (ME-390132),
- —F d
1A S a0 l/’/fs t&
Lead Pcrién/ Date
}
LHC Q3 LQXC Shipping Traveler LHC Serial No.; LOXC08-0
Notes:
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9.0 Shipping the Magnet

i/ Check box if shipping frame is installed in Shipping Container.
Proceed to STEP 10.0.

D Check box if Shipping Frame is NOT installed already installed in a
Shipping Container. Proceed to STEP 9.1

N 4 28 b

ad Person Date

N

9.1 Acquire the Shipping Frame Assembly (ME-390729).

Technician(s) Date

9.2 Verify that Frame Separator Bars are installed on the Shipping Frame Assembly. Refer 10 Q1/Q3
and Q2 Fixture Return Shipping Assembly (ME-390798).

D Not Installed, proceed to Step 9.3. Verify Separator Bars are Ordered
via Parts Kit. Contact Process Engineering Traveler Coordinator.

D Instalied on Shipping Frame Assembly, Proceed to Step 9.4.

Technician(s) Date

9.3 Acquire and install the following parts.

Screw 1" - 13 X 3.5” | MA-393384 6ea

Washer, Bevel 12" MA-393385

Note{s}):
Ensure Q2 to Q1/Q3 Hardware is also acquired/installed for usage by CERN:

Screw %” -10 x 3.5” MA-393386

MA-393387

Hex Nut 34”- 10

Technician(s) Date

LHC Q3 1.QXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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9.4 Acquire the following shipping hardware:
Eyebolt
Technician(s) Date
9.5 Remove the Hoist Rings (4 Total) from the Outer Frame as per Q3 Magnet Shipping Assembly
(ME-390728).
LR R -f
S i sy oo ‘ 36457 BEF, —I F
! X2 1 1 3 ) | N S
7 E ¢ S e H
| ' ol -t 4
; : Y\ b
G 1= o !
R e e 1 E N —— d

T
Remove Hoist Rings. “\ Remave Hoist Rings.

Technician(s) Date

9.6 Transport the Q3 Shipping Fixture (ME-390729) and install into the Shipping Container using
approved methods,

Technician(s) Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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10.0 Magnet to Shipping Frame/Platform Installation
10.1 Transport the magnet to the Magnet Shipping Fixture and install using Bolt (MA-393321)(6 ea),
Flat Washer (MA-393323)(6 ea), and Lock Washer (MA-393322)(6 ea).
Note(s):
Apply a small amount of Anti-Seize to all of the bolt threads prior to installing
the bolts.

4]5)6
L
1® )
6| © ef ® @ e o ||®

T L
SECTION C—C

Q3 Magnet Shipping Assembly

WE-390728) ‘ ,
D 2 T Yt
Tekhhicdan( {)‘_/4 /‘. T o Date

10.2 Install Eyebolts, McMaster-Carr #3016T85 (4 ea), Eyebolts, McMaster Carr #3016T87 (4 ea), Flat
Washer (MA-393328) (8 ea). and Lock Washer (MA-393329) (8 ea} into Shipping Fixture.

Note(s):
Install all Eyebolts #3016T85 on one side of the shipping fixture. Eyebolts
#3016T87 go on the opposne side.

e e i he s 9 oo A " S amowie
+
jﬁ' w6 o4 8 F o8 @ i

Q3 Shlppmg Assembly - End View

A ,p fsta H2ily

Techmuanes“f "V B { /L Date
I :

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC08-0
Notes:
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10.3

10.4

10.5

10.6

10.7

148

16.9

November 10, 2005
Rev. D

Install the Lift All Pukka Wear Pad Protectors (MA-393345) onto magnet prior (o installing Chain

Sling. . -
y v d : |
A, Tl JE
Téchnician(s) © Date

Install cham sling w/2 h

ooks ( -390702) (4 ea) into eyebolts. ,

Techmcmn{,s) Z & e Date

Tighten eyebolts until chains are sn
g ¥ }/ ,

- f—’ /«"_ of 3 --—/ ‘M%L‘ é
'fcchmmag{x)/ = ;{ D '

ate

Install an additional nut (doublc gg/png) on each eyebolt and tighten.

AN = /25

Technician(s} Date

Wrapping of the magnet.

O Performed by Shipping Company, proceed to Step 10.9

%_Ppﬁﬁ'mpd by Fermilab, proceed to Step 10.8

...... oLy u ~

Al 20 S f2S/0,
: P}r\( Dat€

/?’rap the magnet in protective malterial (VCI Plastic) and seal the seam using approved methods to
orm a protective bag.

e .—0“/

Lo e T B IOY VI
"F’cc_hmer/ﬁfs)“ Daté

Install cross braces on thedop of the shipping conlainer.

i

/
/

A ;,j.,vea/’ “// A5, ZE
“Techhiciar(s) Daté

10.10  Install protective cover oigbe top of the shipping container and secure,

s ,«*Ziﬁ/ 9//0)5//5

Technician(sy = Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO08-0

Notes:
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10.11  Verify the magnet, shipping frame arc properly secured, and protected.

-

0 e

Responsible Authority/designee

10.12  Close and}eﬂ’fe doors on the shipping container.
_ACrew Chict{

/

T

LHC Q3 LQXC Shipping Traveler
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TD/Engineering & Fabrication

11.0 Documentation Update

1.1 Perform the following:

Update DSR Keywords.
Location.
Location Verified Date.

Status.

HEAORY

Iﬁ}ke entry regarding work performed.

;ﬁ?; !i/fp C ‘9)6 bose

/E&PNProvuction Supervisor/fdesignee Date

-

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC08-0
Notes:
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12.0 Production Complete

Specification # 5520-TR-333731
November 10, 2005
Rev. D

12.1 Process Engincering; verify that the Traveler is accurate and complete. This shall include a review
of all steps to ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and
dispositions have been reviewed by the Responsible Authority for conformance before being

approved.

Comments:

[y K0S

- St "
Process Engmecr@ gnee

LHC Q3 LQXC Shipping Traveler
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